[Effect of Stress on Emergence of Antibiotic-resistant Escherichia coli Cells].
Effect of sublethal doses of physical and chemical stressors (heat shock for 2 h at 45 degrees C and addition of C12-alkylhydroxybenzene, a microbial alarmone) on development of resistance to the subsequent lethal antibiotic attack and the role of the time interval between these treatments were studied on a submerged batch culture of Escherichia coli 12. The interval sufficient for the development of stress response provides for development of temporary adaptive resistance to the antibiotic attack, resulting in increased number of surviving persister cells. The interval below the time required for the stress response potentiates cell death and results in a decreased number of persisters. Heterogeneity of the fractions (10(-4) to 10(-2)% of the intial CFU number) surviving lethal doses of an antibiotic (a mpicillin or ciprofloxacin) was found. Apart from a low number of antibiotic-resistant cells (up to 0.005% of surviving cells), the fractions contained antibiotic-tolerant forms, such as temporarily resistant metabolically adapted cells, long-term persisters, and the cells of slowly growing SCV variants with small colonies (d ≤ 1 mm). Persisters are hypothesized to act as precursors for cystlike dormant cells (CLC), in which the cell differentiation stage is completed and the processes of cell ametabolism (transition to the anabiotic state) are still incomplete.